






















Keywords: sustainable building, low-energy buildings, passive buildings, active buildings 























In	 the	 light	of	 such	demands,	building	 in	Poland	and	other	European	Union	countries	




energy	 demand”,	 adjusted	 to	 the	 regional	 conditions.	 National	 definitions	 of	 a	 “net	 zero	
energy	building”	are	being	shaped	now,	while	the	buildings	with	lowered	energy	demand	are	
built	in	the	European	countries,	according	to	different	standards	and	experiences.	In	Europe,	
the	 idea	of	passive	buildings	 is	 the	most	developed	one	–	especially	 in	Germany,	Austria	
and	Scandinavia	(more	than	15000	of	the	buildings	meeting	the	Passive	House	standards).	
Recently,	the	idea	of	designing	active	buildings	has	appeared.
2. Passive Buildings. Designing guidelines. Examples of realisation
The	idea	of	passive	buildings	originated	in	Germany,	in	the	Institute	of	Passive	Buildings.	
In	this	Institute,	the	parameters	of	such	objects	were	determined.	According	to	the	definition,	






























heat	 recovery,	 the	passive	houses	minimize	heat	 losses.	The	 location	of	 the	building	 is	of	
significant	importance,	as	well	as	the	shape	of	the	exterior	shell	–	relative	to	the	geographical	
direction.





solutions	 typical	 for	 passive	 buildings,	 such	 as: compact	 building	 structure,	 high	 thermal	
insulation	of	the	all	building	components	of	the	exterior	shell	of	the	house	(walls U = 0.1 







3. Active Buildings. Designing guidelines. Examples of realisation
The	 idea	 of	 an	 active	 house	 originated	 as	 an	 alternative	 for	 energy	 efficient	 passive	
building,	in	a	rigorous	way	forcing	new	directions	for	glazing	and	mechanical	ventilation	in	
the	objects.	It	is	based	on	similar	architectural	and	building	concepts,	referring	to	material	
solutions,	 the	object	airtightness,	 shape	of	 the	building	envelope	and	 its	optimal	position,	














and	heat	 transfer	 losses	from	exterior	envelope	of	 the	building	are	 limited	 to	a	minimum.	
Active	buildings	are	able	to	“produce”	electric	energy	or	any	other	energy	from	the	renewable	






In	 those	 buildings,	 a	 hybrid	 ventilation	was	 used,	which	means	 natural	 ventilation	 in	
summertime	 and	 mechanical	 ventilation	 (with	 heat	 recovery)	 during	 wintertime.	 In	 the	
transition	seasons	of	spring	and	fall,	the	hybrid	ventilation	is	switched	on	and	off	under	the	
influence	of	outdoor	temperature	changes.
4. Experience gained from active and passive buildings usage
In	 the	 active	Home	 for	Life,	 tests	were	 carried	on	 the	user’s	 comfort,	 during	 the	 two	
years	of	usage.	The	results	were	published	 in	REHVA	–	Federation	of	European	Heating,	
Ventilation	and	Air-conditioning	Associations	in	the	article:	Using cooling ventilation system 




2.	Automatic	 control	 of	 the	 window	 openings	 and	 the	 solar	 shading	 elements	 positively	
influences	indoor	climatic	conditions.
3.	Cooling	 through	window	openings	 plays	 especially	 important	 role	 in	maintaining	heat	
comfort	within	the	building	–	no	significant	overheating	of	the	building	was	noticed	in	the	
summertime.


















Moreover,	 in	 the	 sports	 hall	 –	 at	 the	 same	 values	 of	 indoor	 climatic	 conditions	 –	 the	
competitors	felt	discomfort,	while	the	audience	enjoyed	proper	comfort.	





Houses	 Qualitative	 Parameters,	 etc.)	 is	 a	 necessary,	 yet	 it	 is	 not	 sufficient	 for	 effective	
functioning	of	the	object,	as	a	space	of	optimal	indoor	comfort.
It	would	be	 justified	 to	 introduce	 the	necessity	 to	carry	out	model	analysis,	as	well	as	
computer	simulations	at	the	designing	stage.
Cooperation	 between	 architects,	 technologists,	 building	 physicists,	 constructors	 and	
contractors	–	from	the	very	first	stages	of	the	project	–	is	an	indispensable	condition	when	
creating	buildings,	which	would	function	effectively.	
The authors are in the course of research on low-energy buildings, with the comfort and quality of 
the internal environment, which also affects comfort, acoustics, vibration, amount of daylight and air 
pollution. The following publications will presented the results of this work, along with suggested steps 
for optimizing the design of low energy buildings. The selection of materials, installations or building 
integration (BMS) are the target and the main concern of this research.
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